Introduction
Metabolic syndrome is a state of metabolic dysregulation characterized by insulin resistance (IR), hyperinsulinemia and a predisposition to type 2 diabetes mellitus (DM). One of the target organs in DM is the breast. Diabetic mastopathy (also termed lymphocytic mastitis), calcifications of breast arteries and breast cancer are some of the conditions associated with DM. Diabetic mastopathy was first described by Soler and Khardori in 1984 as a dense fibrous stromal proliferation that occurred in women with long-standing type 1 DM and multiple microvascular complications [1] . Lymphocytic mastitis is a condition associated with autoimmune diseases such as type 1 DM, Sjögren's syndrome, Hashimoto's thyroiditis and rheumatoid arthritis. It is mostly accompanied by type 1 DM, but may sometimes occur in the absence of DM. The pathogenesis of this disease is hypothesized to be an autoimmune reaction to the accumulation of hyperglycemiainduced abnormal matrix. It accounts for less than 1% of benign breast lesions. To our knowledge, no prior report of lymphocytic mastitis associated with metabolic syndrome has been published.
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Case Report
A 50-year-old premenopausal woman with painless bilateral breast masses was admitted to our hospital. The patient had no history of DM or hypertension. The medical history of the patient was normal except for intermittent use of statins for dyslipidemia and she was on atorvastatin (10 mg daily) therapy. Her mother and 1 of her sisters had type 2 DM.
An ultrasonographic examination of her breasts revealed multiple cysts with a maximal diameter of 10 mm and a 4 × 13 mm heterogeneous hypoechogenic mass lesion at the left subareolar region, which was vascularized in a patchy manner. The lesion was an ACR-BIRADS (American College of Radiology Breast Imaging-Reporting and Data System) category 4 lesion, so an ultrasound-guided core needle biopsy of the lesion was performed. Histological findings revealed histiocytic proliferation, lymphocytic mastitis signs with giant-cell reaction, lobular atrophy and periductal dense lymphocytic inflammation with fibrosis; there was no evidence of malignancy. These findings were compatible with lymphocytic mastitis ( fig. 1 ). The immunohistochemical examination showed dense CD68 positivity on histiocytes, and prominent CD3 staining on the lymphocytic population. Because of the characteristic association of lymphocytic mastitis to DM, the patient was referred to our endocrinology department outpatient clinic.
Physical examination of the patient revealed a body mass index (BMI) of 28.2 kg/m 2 (weight: 76.9 kg, height: 165 cm) and abdominal circumference was higher than accepted upper normal limit (waist circumference: 111 cm, hip circumference: 108 cm, waist-to-hip ratio: 1.02). The arterial blood pressure was 120/80 mmHg, heart rate was 84 bpm and rhythmic. Other system examinations showed no abnormality. Painless soft hepatomegaly with blunt margins was palpable 4 cm at the midclavicular line and 2 cm at subxiphoid region, but there was no splenomegaly. The breast examination revealed multiple painless, soft, mobile lumps with indefinite margins. No lymphadenopathy was detected anywhere over the body including the axillary region.
Laboratory examination of fasting plasma revealed: 107 mg/dl glucose,12.7 μU/ml insulin, 3.4 ng/ml C-peptide, 6.1% hemoglobin A1c, 170 mg/dl triglyceride, 209 mg/dl total cholesterol, 45 mg/dl HDL-cholesterol, 160 mg/dl LDL-cholesterol, and 0.9 mIU/ml TSH; the plasma was negative for anti-thyroglobulin and anti-thyroid peroxidase antibodies. Because assays for anti-nuclear antibody (ANA) and rheumatoid factor were negative and there were no other clinical findings, rheumatological disorders were ruled out. Renal and hepatic function tests were within normal limits. A low-dose dexamethasone suppression test ruled out Cushing's syndrome. The venous blood glucose level was 180 mg/dl after a 2-h oral glucose tolerance test with 75 g glucose. The patient's diagnosis was impaired fasting glucose (IFG) and impaired glucose tolerance (IGT) according to the revised 2003 diagnostic criteria of the Expert Committee of the American Diabetes Association. The level of the homeostasis model assessment ratio (HOMA-R, a marker of IR) of the patient was 3.36, i.e. higher than normal (HOMA-R is obtained as: fasting insulin (μU/ml) × fasting plasma glucose (mg/dl)/405).
In summary, the clinical data of the patient showed: higher than normal waist circumference (> 80 cm), fasting plasma glucose (> 100 mg/dl) and triglyceride levels (> 150 mg/dl); a lower-than-accepted HDL lower limit (< 50 mg/dl for women); and the presence of IR and IGT. According to the following different sets of criteria, the patient's values fulfilled, and were sufficient for, a diagnosis of the metabolic syndrome [2] 
Discussion
Lymphocytic mastitis is a new clinical entity about which increasingly more information and case reports are being published. Clinical presentation of the disease is usually suspicious fibrous breast lumps, which are commonly multiple, bilateral, and recurrent. On physical examination, lesions are mobile, non-tender, firm, coarse, and frequently flat.
The typical mammographic appearance of this condition is increased asymmetric, ill-defined, regional parenchymal density and/or localized stromal distortion, but no focal mass. Ultrasonographic examination typically shows the appearance of an ill-defined heterogeneously hypo-echoic mass with strong distal acoustic shadowing and an absence of Doppler signal. Magnetic resonance imaging can be helpful in differentiating this lesion from malignancy. Nevertheless, a core biopsy or excisional biopsy should be performed to make the definitive pathological diagnosis. If the pathological findings are suspicious on core biopsy, as a the next step, an excisional biopsy must be done to rule out neoplasia.
On the pathological gross examination, the masses are firm with homogeneous tannish-white cut surfaces. Pathological findings are lymphocytic lobulitis and ductitis with focal glandular atrophy, lymphocytic/mononuclear perivascular inflammation and dense often keloid-like fibrosis with or without peculiar epithelioid cells embedded in dense fibrous stroma (provisionally labeled as 'epithelioid fibroblasts'). Although the features of lymphocytic lobulitis, ductitis, and/ or vasculitis may occasionally be encountered in non-diabetic breast biopsies, according to Tomaszewski et al. [3] , epithelioid fibroblasts appear to be unique to the diabetic condition. In our case, plump fibroblasts with a dense inflammatory background with lymphocytic ductitis and lobulitis were consistent with lymphocytic mastitis. On immunohistochemical staining, dense CD3 + and scattered CD20 + cells were detected, indicating the T lymphocyte predominance. Lymphocytic infiltration in diabetic mastopathy consists predominantly of B lymphocytes, similar to other autoimmune diseases, while in non-diabetic mastitis this consists mainly of T lymphocytes. The T lymphocyte predominance may be due to the absence of a diabetic or autoimmune background in our case. The disorder documented by these pathological changes, with or without DM, has been termed diabetic mastopathy, sclerosing lymphocytic lobulitis of the breast, fibrous mastopathy or lymphocytic mastopathy [4, 5] . Diabetic mastopathy is an unusual mostly immune-mediated fibroinflammatory breast lesion that characteristically presents in premenopausal women with long-standing type 1 DM with multiple microvascular complications. The pathogenesis of this condition is believed to involve a secondary autoimmune reaction to abnormal extracellular matrix accumulation that is a manifestation of the effects of hyperglycemia on connective tissue. Hyperglycemia per se, by inducing glycosylation, increased intermolecular cross-linkage, and degradation resistant matrix expansion, results in a 'neoantigen' development triggering a secondary autoimmune reaction, with B cell proliferation and autoantibody formation [5] . Advanced glycosylation end products (AGEs) are removed by macrophages, which secrete cytokines to the milieu that behave as growth factors and induce additional matrix expansion and proliferation of collagen [3] .
Lymphocytic mastitis can simulate a malignant neoplasm on physical examination. However, unlike some other autoimmune diseases, it is not associated with either an increased incidence of epithelial or stromal neoplasia or a premalignant lesion for lymphoma [6] . Some cases of lymphocytic mastitis are associated with autoimmune diseases other than type 1 DM, such as Hashimoto's thyroiditis, systemic lupus erythematosus and Sjögren's syndrome [7, 8] . However, there are also some patients with lymphocytic mastitis who have no associated autoimmune disease or have only type 2 DM, which is not an autoimmune disease [9] .
To our knowledge, this is the first reported case of lymphocytic mastitis presenting only with metabolic syndrome without DM. Most cases with lymphocytic mastitis in the literature had type 1 diabetics with microvascular complications, but our patient had neither type 1 nor type 2 DM. She was a prediabetic woman with metabolic syndrome. In a review article by Ely et al. [9] , 19 cases with diabetic mastopathy were presented, and 3 (29, 32 and 51 years old) were neither diabetic nor had any autoimmune diseases, like our case.
The high A1c value identifies our patient as an individual with high risk for future DM. Because prediabetes is a preliminary state to the overt DM, it may be possible that lymphocytic mastitis may occasionally precede the onset of clinically overt DM. According to a report of the Diabetes Prevention Program Research Group, retinopathy, which is the hyperglycemic complication most closely associated with DM, may occur over a wider continuum of glycemia, especially during the IGT period [10] . Therefore, if hyperglycemia at the prediabetic levels can cause such a complication at the retinal tissue, it may also cause complications in the breast tissue. As postulated previously by Tomaszewski et al. [3] , the hyperglycemic state at the level of the breast tissue may cause the formation of AGEs, inducing the release of some cytokines and triggering an inflammatory response. Moreover, obesity is regarded as a subclinical inflammatory condition that promotes the production of pro-inflammatory factors involved in the pathogenesis of IR [11] . In particular, abdominal obesity and its related adipokines have been blamed for this systemic inflammatory reaction. It may be that the adipokines released from the increased adipose tissue of the patient caused the inflammatory reaction in the breast tissue, which also has a high fat content.
In conclusion, diabetic mastopathy may be encountered in patients with metabolic syndrome without diabetes or who do not have an autoimmune disease.
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